Miss Kathleen Boonnan (Blood Transfusion Centre, Sutton) said she wished to discuss the question of ABO antibody because something was known about it which perhaps added to the puzzle. Anti-A frequently crossed the placenta from the mother to the A baby. It was known that there was often free anti-A in an A baby which was clinically quite normal. It was also known that there was anti-A attached to infant cells and that anti-A could be eluted from infant cells where the infant was clinically quite normal.
On the other hand it was known that sometimes these babies were affected with hmmolytic disease, occasionally sufficiently severe to require exchange transfusion. She had also known one or two cases where babies at post-mortem examination were shown to have kernicterus when the causative antibody appeared to be anti-A. It was a very wide problem, perhaps linked with Dr Currie's problem, as to why these destructive antibodies had got to the place where they could be destructive and yet had no ill effect. This failure to have the expected ill effect was something in which Miss Boorman was personally very interested. The relationship between the ovaries and the conceptus is of a reciprocal nature in most vertebrates. Thus, the presence of a functional corpus luteum is necessary for the survival of the early conceptus, and the removal of the ovaries before implantation interrupts pregnancy in all eutherian mammals except the armadillo. At the same time, however, there is much evidence to show that the corpus luteum of pregnancy is dependent for its continued maintenance upon the presence of the developing conceptus. Removal or destruction of the conceptus invariably leads to the involution of the corpus luteum of pregnancy.
It is with the relationship between the conceptus and the ovaries that this paper will be primarily concerned.
(1) Historical Primates: The concept that the placenta acts as an endocrine gland and is largely responsible for the striking hormonal changes that occur in the mother during pregnancy was first formulated by Halban (1904 Halban ( , 1905 . He noted from clinical observations that the endocrine readjustment associated with pregnancy occurred even in cases of ectopic pregnancy, hydatidiform mole, or where only placental tissue was present in the uterus; from these facts he concluded that a substance essential for pregnancy was secreted by the trophoblast. Within a decade both Aschner (1913) , using water-soluble human placental extracts injected into guinea-pigs, and Fellner (1913) , working with immature rabbits, had produced evidence which supported the theory of a gonadotrophic principle in human placental tissue. The discovery that the blood, urine and placental tissue of pregnant women contained large amounts of gonadotrophin was made in 1927 by Aschheim & Zondek. However, these workers believed that the pituitary gland of the mother was the source of this hormone. It was left to Philipp (1929 Philipp ( , 1930 and Philipp & Huber (1936) to establish that the gonadotrophin of pregnancy was of placental origin. Perhaps the most convincing early demonstration of the ability of the human placenta to produce chorionic gonadotrophin was obtained by transplanting human chorionic villi into the anterior chamber of the eye of the rabbit (Kido 1937) . Marked changes were observed in the ovaries of those host rabbits in which successful intraocular grafts had become established. These ovarian changes were identical to changes induced in control animals that had been injected with material prepared from the urine of pregnant women. Since then a large amount of confirmatory evidence from experimental -and clinical sources has been accumulated on the production of chorionic gonadotrophin by the human placenta (Rowlands & Parkes 1966) .
Results obtained by injecting human placental extracts into rabbits led Hirose (1919) to the conclusion that the maintenance of the human corpus luteum during pregnancy is dependent upon the secretion of a substance from the placenta. Murata & Adachi (1927) obtained evidence to support the conclusions of Hirose; they showed that extracts of hydatidiform mole and chorioepithelioma had the same gonadotrophic effect on the ovaries of young rabbits as extracts of normal human placental tissue.
In addition to chorionic gonadotrophin there is clear evidence to show that a number of other hormones and steroids are elaborated by the human placenta. Thus, within thirty days of conception, placental progesterone is secreted in quantities sufficient to maintain pregnancy even in the absence of the ovaries. Large quantities of (estrogen, and smaller quantities of corticosteroids and hormones such as adrenocorticotrophic hormone, prolactin and growth hormone have also been identified in the human placenta (for references see Diczfalusy & Troen 1961 , Deanesly 1966 . However, with the exception of chorionic gonadotrophin and possibly prolactin no other placental hormones have been shown to be essential for the maintenance of the corpus luteum during pregnancy. The luteotrophic action of these two hormones will be considered in detail later in this paper. Eutherian mammals other than primates: In the laboratory species, the relationship between the placenta and the corpus luteum has been convincingly demonstrated. It has been shown that the removal of the gravid horn in the unilaterally pregnant rabbit, rat, hamster, guinea-pig (Klein 1933a (Klein , 1935 (Klein , 1938 (Klein , 1939 and cat (Courrier & Gros 1935) results in the immediate regression of the corpora lutea. That the placenta is the organ responsible for luteal maintenance during pregnancy was first demonstrated by surgical removal of the feetuses in rabbits (Knaus 1930 , Klein 1933b . It was noted that after foetal dissociation the placenta maintained the corpora lutea to the end of pregnancy. Selye et al. (1933 Selye et al. ( , 1934 Selye et al. ( , 1935 extended this work to include a more general study of the endocrinology of pregnancy in the rat. From their studies these workers concluded that the placenta, apart from its effect on the corpus luteum, also secretes placental steroids. Rowlands & Parkes (1966) point out that a chorionic gonadotrophic substance, similar to that found in primates, is not found in the blood or urine of other mammals. However, a gonadotrophin with marked luteotrophic, mammotrophic and lactogenic properties has been isolated from the placente of rats and mice (Astwood & Greep 1938 , Ray et al. 1955 . A large amount of gonadotrophin is present in the blood of pregnant mares between the 35th and 90th days of pregnancy (Cole & Hart 1930) . This hormone is, however, neither placental in origin (it is secreted by the 'endometrial cups' in the uterus) nor is it luteotrophic in its effect (Rowlands 1949) .
From the foregoing discussion it will be evident that considerable differences exist between primates on the one hand and many other mammals on the other in the way in which the conceptus affects the ovaries during pregnancy.
The role of the conceptus in the maintenance of luteal function in laboratory and domestic animals will be considered in the fourth section of this paper. Evidence will be drawn mainly from the sheep and rat and particular emphasis will be placed upon the conceptus-ovary relationship during early pregnancy.
(2) Secretory Function ofthe Corpus Luteum during Pregnancy Primates: The concentration of progesterone in the peripheral blood of pregnant women has been measured chemically by a number of different workers (Zander 1959 , Short 1961 , Short & Levett 1962 , Grieg et al. 1962 . Unfortunately these findings are not entirely satisfactory since the levels recorded vary significantly between the different laboratories. Despite these differences, however, it is possible to obtain a general pattern of plasma progesterone levels throughout pregnancy. Fig 1 shows the mean systemic and ovarian venous plasma progesterone level in normal women bearing a single foetus; the data for this figure have been compiled by extracting the relevant values from the papers of Short & Eton (1959) , Eton & Short (1960) , Short & Levett (1962) , Grieg et al. (1962) , Mikhael et al. (1963) , Mikhael & Allen (1964) and Neill et al. (1967) .
The recent estimates of plasma progesterone concentrations during the menstrual cycle (Neill et al. 1967) show that the concentration of progesterone in systemic plasma remains low (<0-2 [Lg/100 ml plasma) during the first half of the cycle. After ovulation the level increases rapidly to reach, in three to five days, a maximum concentration of 1-2 ,ig of progesterone per 100 ml plasma. This level is maintained until about twenty-four hours before the onset of the next menstruation when, in nonpregnant women, it falls to the low pre-ovulation concentration. By contrast, during pregnancy ( Fig 1) the plasma progesterone level increases gradually until near term when a mean level of about 15 ,tg progesterone per 100 ml plasma is reached.
A substantial amount of evidence has accumulated to indicate that the placenta in women is the source of almost all the progesterone produced (1959) noted that, within a few minutes of the surgical removal of the placenta, the plasma progesterone level fell very rapidly from a previously high level to an almost undetectable one. It has, moreover, been established that the concentration of progesterone in the placenta itself is very high (Zander & von Miinstermann 1956) . This is also reflected in the observation that the concentration of progesterone in the uterine venous blood is substantially higher than that found in the peripheral venous blood (Zander & von Munstermann 1954) . Although this, and much other evidence reviewed by Diczfalusy & Troen (1961) , shows the placenta to be the principal source of progesterone during pregnancy, there is nevertheless also evidence to show that the corpus luteum secretes small amounts of progesterone at this time (Zander et al. 1958 , Mikhael & Allen 1964 . From the studies of Mikhael et al. (1963) and Mikhael & Allen (1964) it would appear that the level of progesterone secreted by the corpus luteum during pregnancy in women is either the same or only very slightly higher than that secreted during the cycle. The presence of a placental luteotrophic factor in women would, therefore, appear to be concerned more with maintaining the corpus luteum for the duration ofpregnancy than with any significant stimulation of its secretory activity. Eutherian mammals other than primates: The presence of one or more conceptuses in the uterus of species such as the sheep, pig and cow prolongs the life-span, but does not increase the secretory function of the corpus luteum (Edgar & Ronaldson 1958 , Masuda et al. 1967 , Erb et al. 1968 ).
Thus, in the sheep the concentration of progesterone in the ovarian venous blood increases rapidly during the first seven days after ovulation. A plateau level is then maintained until twentyfour hours before the end of the cycle when the concentration falls abruptly to negligible amounts at cestrus. In pregnancy the concentration of progesterone in the ovarian venous plasma remains similar to that found in the luteal phase of the cycle until about two weeks before term when the level declines ( Fig 2) . The concentration of progesterone in the peripheral blood of sheep .C p-2.
; 10 O 20 30 40 Days after oestrus and cattle does not rise significantly during pregnancy (Short 1961 , Erb et al. 1968 ).
The size and secretory function of the corpora lutea in mice, rats and guinea-pigs increase very significantly during pregnancy (Deanesly 1930 , Long & Evans 1922 , Eto et al. 1962 , Heap et al. 1967 ). It has, for instance, been shown by Eto et al. (1962) that the concentration of progesterone in the ovarian venous blood of the nonpregnant rat increases from undetectable levels at cestrus to a peak of just over 100 ,ug per 100 ml blood at pro-oestrus. During pregnancy this maximum cyclical level of progesterone increases threefold to reach a peak on the 15th day of 300 ,±g per 100 ml blood. Similarly, the concentration of progesterone in the arterial plasma of the guinea-pig is at least 10 times greater on day 30 of pregnancy than the maximum level recorded during the cycle (Heap et al. 1967) . The presence of conceptuses in the uteri of these laboratory animals therefore apparently has the dual effect of both prolonging the life-span and also greatly increasing the secretory function of the corpora lutea of pregnancy.
In the mustelids and in some of the noneutherian mammals such as the marsupials the corpus luteum of pseudopregnancy undergoes development indistinguishable from that observed in pregnant females (for reference see Moor 1968 ). In these species the conceptus appears to exert little or no effect on the corpora lutea.
In summary, it is evident that there are marked species differences in the effect that the conceptus has on luteal function during pregnancy. The presence of conceptuses in the primates and in some of the domestic animals (sheep, pig, cow) greatly prolongs the life-span of the corpus luteum but does not significantly increase the size or function of the gland. By contrast, the luteotrophic effect of the conceptus in the mouse, rat and guinea-pig is characterized not only by the maintenance of the life-span of the corpus luteum, but also by a very marked increase in the growth and secretory activity of the gland. Short (1961) are discussed, it might be profitable briefly to consider some of the factors involved in the cyclical termination of luteal function in nonpregnant females. Evidence has accumulated over the last fifty years to suggest that, in addition to the presence of luteotrophic substances which maintain the corpus luteum, there might also be luteolytic agents capable of terminating luteal function in nonpregnant animals. That these luteolytic agents might originate in the uterus was first suggested by Loeb (1923) . He found that the removal of the uterus during the cestrous cycle in guinea-pigs prolonged the life-span of the corpus luteum for a period approximately equivalent to the length of the gestation interval. From these and other studies he suggested:
'It is possible that the uterus, particularly its mucosa, produces an internal secretion which exerts a specific, abbreviating effect on the life of the corpus luteum.'
Primates: The effect of hysterectomy on ovarian function in women has been discussed in recent reviews by Anderson et al. (1963) , Reynolds (1965) , Bland & Donovan (1966a) , Short (1967) and Melampy (1968) . From the clinical evidence presented in the original papers and summarized in the above reviews it is evident that many different opinions are held regarding the effect of uterine removal in women. Amongst the most prevalent of the early ideas was that total hysterectomy led directly to the degeneration of the ovaries and a hastening of the menopause (Grammatikati 1889 , Sessums & Murphy 1932 ). This hypothesis did not go uncontested and as early as 1904 Keitler suggested that the adverse effects of hysterectomy were in fact principally due to surgical interference with the ovarian blood supply. Ovarian abnormalities after hysterectomy were attributed by Holzbach (1906) and Vineburg (1915) to injury of the ovarian nerves sustained at operation. The idea that the removal of the uterus per se is without effect on ovarian function in women has recently been supported by the work of Whitelaw (1958) and others. It is now generally believed that the uterus plays no significant role in the termination of luteal function at the end of the menstrual cycle. However, a recent paper by Andreoli (1965) provides evidence which is contrary to this current concept. On the basis both of urinary pregnanediol estimations and vaginal smears he concluded that hysterectomy performed on the 17th or 18th day after menstruation significantly prolonged the functional life of the corpora lutea beyond their normal cyclical life-span. Removal of the uterus towards the end of the cycle (day 24 or 25), however, did not prolong luteal function and regression of the corpora lutea occurred at the normal time. It is not possible at this stage to reconcile the conflicting reports regarding the effects of hysterectomy in women. Obvious difficulties are associated with the collection of this type of data and as a result it would be rewarding to investigate fully the effect of hysterectomy in primates other than humans. Indications from changes in the sexual skin and vaginal mucosa suggest that hysterectomy does not affect ovarian function in monkeys (Burford & Diddle 1936 , van Wagenen & Catchpole 1941 . However, more detailed information on the effect of hysterectomy performed at different stages in the menstrual cycle is required. Such experiments might include measurements of blood progesterone levels at various intervals after operation and the marking of corpora lutea for positive identification at future laparotomy. Eutherian mammals other than primates: Ovarian function is not significantly affected by hysterectomy in the mouse, 13-lined ground squirrel, ferret, cat or dog (Perry & Rowlands 1961 , Melampy 1968 ). However, the corpus luteum is maintained for a period at least equivalent to the gestation interval if hysterectomy is performed during the cycle in sheep, pigs, cows or guineapigs, or during pseudopregnancy in rats, hamsters or rabbits. In these species, the life-span of the corpus luteum after hysterectomy can be terminated by grafting endometrial or uterine tissue into the animal after the removal of the uterus. The way in which the uterus terminates luteal function is not known but there are four alternatives commonly considered (Fig 3) . The first suggestion is that the nonpregnant uterus might itself elaborate a factor that could directly destroy the corpus luteum. A second possibility is that the uterus might metabolize or inactivate steroids or hormones that are essential for the normal function of the corpus luteum. In this respect particular attention has been paid to the action of the uterus on the metabolism of cestrogen (Heckel 1942 ) and progesterone (De Jongh & Wolthuis 1964). Thirdly, it has been suggested that the uterus might stimulate the pituitary to secrete a luteolytic hormone. Lastly, it has been suggested that the secretion or release of essential hypophyseal luteotrophins might be dependent upon neural stimuli originating in the uterus.
However, it is difficult to reconcile this fourth concept with the fact that hysterectomy maintains the life of the corpora lutea in many laboratory and domestic species. The evidence for and against these four alternatives has been presented and analysed in detail by Bland & Donovan (1966a) . Evidence relating to the first two of these hypotheses has been obtained from experiments on the utero-ovarian relationship in the sheep. These results will be briefly summarized and correlated with findings in other species. Bland & Donovan (1966b) The hypophysectomy experiments of Denamur et al. (1966) have established that the corpus luteum in the sheep is dependent for its function upon luteotrophic factors from the pituitary gland. They have, however, also firmly established that the lytic effect of the uterus at the end of the cestrous cycle is dominant over the pituitary luteotrophic stimulus. That the withdrawal of a pituitary luteotrophin is not the normal cause of luteal involution is suggested in their experiments by the striking functional and morphological differences that occur during regression of the corpus luteum in the hypophysectomized as compared with the normal sheep.
Experiments have shown that the uterus is necessary, not only for the initiation of luteal regression (Wiltbank & Casida 1956 ), but also for almost the entire period during which the degenerative processes are taking place within the lutein cells (Moor, Rowson, Hay & Short 1968 ). Thus, removal of the uterus prevents further luteal regression even when hysterectomy is performed after the secretory function of the corpus luteum has been reduced to less than half its normal level.
One of the most interesting aspects of the uterine control of luteal function in the ewe concerns the local effect exerted by each uterine horn on the adjacent ovary. It has been shown that the removal of the horn on the same side as the ovary bearing the corpus luteum significantly prolongs luteal function; no prolongation was observed when the opposite uterine horn was removed (Moor & Rowson 1966a ). The elegant transplantation experiments of Harrison et al. (1968) have provided further evidence of a local uterine regulation of luteal regression in sheep. These workers have found that the life-span of the corpus luteum is significantly prolonged if one ovary is removed and the other is transplanted to the neck, the uterus being left in situ. However, they found that normal cyclical regression of the corpus luteum occurs when both the ovary and the adjacent uterine horn are transplanted together to the neck.
Although the evidence indicates that the lytic effect of the uterus on the corpus luteum is mainly local in nature, there is no indication yet as to whether the effect is mediated by diffusion or by vascular, lymphatic or neural pathways. That the uterine effect can also be mediated via the systemic circulation is shown by the fact that autografts of endometrial tissue in the flank of hysterectomized sheep induce luteal regression, albeit over a protracted period of time (Rowson etal. 1968 ).
Theforegoinghysterectomy,transplantation and grafting experiments provide good evidence that the uterusplays acentralrolein the cyclical termination of luteal function in nonpregnant sheep. The nature of the uterine action on luteal function is unknown; the uterus could either produce a lytic substance or else it could metabolize or inactivate an essential luteotrophic principle. Most of the findings are consistent with both hypotheses. However, the clear local relationship that exists between the uterus and the ovaries is perhaps most readily explained at present by postulating a direct uterine luteolytic action on the corpora lutea. This direct luteolytic action could be either immunological or hormonal in nature.
The mechanism underlying luteal regression in the nonpregnant pig and guinea-pig and in the pseudopregnant rat and hamster appears to be essentially similar to that found in the sheep. However, it is important to note that while the removal of the uterus in the guinea-pig (Heap et al. 1967 ) and rat (Hashimoto & Melampy 1967) prolongs the life-span of the corpus luteum to that of pregnancy, it does not result in the increase in secretory function that is characteristic of pregnancy. The presence of decidual tissue in the uterus of the pseudopregnant rat, like hysterectomy, also prolongs the life-span but does not increase the secretory function of the gland (Melampy et al. 1964) . A dual mechanism involving both the maintenance of the life-span of the corpus luteum and a stimulation of its function apparently exists in rats and guinea-pigs during pregnancy.
(4) Conceptus-ovary Relationship during Pregnancy The functional life of the corpus luteum is greatly extended during pregnancy in most eutherian mammals. The dominant part played by the placenta in the maintenance of luteal function has been clearly demonstrated by earlier workers (see Section 1). However, the nature of the placental luteotrophic factor and the time and manner in which its effects are exerted have not, as yet, been conclusively established.
Primates: The results of steroid determinations in women (Section 2) suggest that the presence of a conceptus maintains the life but does not increase the functional activity of the corpus luteum. Evidence obtained after hysterectomy would indicate that the cyclical termination of luteal function in nonpregnant women is not likely to be due to the intervention of some uterine lytic agent but is probably attributable to the lack of an essential luteotrophic factor. The time at which chorionic gonadotrophin is first secreted led Hisaw & Astwood (1942) to the conclusion that the necessary factor for luteal maintenance during pregnancy is probably the placental gonadotrophic hormone itself.
Placental gonadotrophin appears in the urine of pregnant women about ten days after ovulation, that is soon after the implantation of the conceptus, and a few days before the corpus luteum would have regressed had conception not occurred (Browne & Venning 1936 , Tenney & Parker 1937 , Smith et al. 1951 , Lyon et al. 1953 ). This hormone has been detected in blood nine days after artificial insemination (Brown et al. 1958) or on the 24th day of the cycle (Albert & Berkson 1951) . The level of chorionic gonadotrophin increases sharply after its first appearance to reach a maximum level between the 50th and 70th days after the last menstrual period. A placental gonadotrophin is secreted by some of the other primates in pregnancy, but the period during which this hormone can be detected is generally much more restricted than in the human female. Thus, in the monkey (Macacus rhesus) the production and excretion of gonadotrophin ceases after the first month of gestation (Hamlett 1937 , Delfs 1941 . It is interesting to note, however, that the corpus luteum in rhesus monkeys is not necessary for the maintenance of pregnancy after the 25th to 30th day (Hartman & Corner 1947 ). Placental gonadotrophins have been found in the urine of the chimpanzee (Zuckerman 1935, Elder & Bruhn 1939) and the orang-utan (Zondek 1931) also.
The chemical and biological properties of the placental hormone, particularly human chorionic gonadotrophin, have been the subject of much intensive investigation and the results of this work have been fully reviewed by Diczfalusy & Troen (1961) and Deanesly (1966) .
The concept that chorionic gonadotrophin is luteotrophic in women accords well with the experimental results of Browne & Venning (1938) .
They found that the luteal phase of nonpregnant women could be extended for up to seventeen days by the daily injection of the hormone. A significant rise in pregnanediol excretion was also recorded during this treatment. These results were confirmed in a number of more detailed trials carried out by Bradbury et al. (1950) , Segaloff et al. (1951) and de Watteville (1949) . It was found that the daily administration of between 5,000 and 20,000 i.u. of chorionic gonadotrophin injected into nonpregnant women starting on or before the 25th day of the cycle consistently delayed menstruation for up to twenty days. This highly significant prolongation of the cycle was accompanied by elevated urinary pregnanediol levels and by 'decidual-like' changes in the uterine epithelium. Nine patients in the above three trials were subjected to a laparotomy operation during the hormonally prolonged phase of the cycle. A single well-developed corpus luteum was seen in 5 of the patients while two corpora lutea were present in each of the other 4 women.
Segaloff et al. (1951) noted that many of the follicles were luteinized in the treated women. The life-span of the corpus luteum is extended in nonpregnant monkeys (Macacus mulatta) for about fifteen days by the injection of 330-1,000 i.u. chorionic gonadotrophin daily from the 18th to the 24th days of the cycle until menstruation (Hisaw 1944 , Bryans 1951 . The secretory state of the endometrium, the condition of the sexual skin and the appearance of the vaginal mucosa all attested to the fully functional state of the maintained corpora lutea in these treated monkeys.
A number of striking correlations exist between the secretion of placental gonadotrophin in monkeys and the functional life of the corpus luteum. Hisaw (1944) pointed out that a luteotrophic stimulus is needed in Macacus mulatta on about the 13th day after ovulation for the transformation of the corpus luteum of menstruation to one of pregnancy. It is at this time that the recently implanted conceptus first secretes detectable levels of placental gonadotrophin into the blood (Delfs 1941 ). Furthermore, retrogressive changes occur in the corpus luteum of the pregnant monkey after about the 4th week (Corner 1936) ; this corresponds closely with the time at which the placenta ceases secreting gonadotrophin. It also corresponds with the stage at which bleeding begins in monkeys under chorionic gonadotrophin therapy. The luteotrophic effect of chorionic gonadotrophin on human luteal tissue has been demonstrated in vitro (see Savard et al. 1965) . It has been established that this hormone greatly increases the amount of progesterone synthesized by slices of corpus luteum taken from either pregnant or nonpregnant women. By contrast, the addition of gonadotrophins from other species, or the addition of human prolactin or follicle-stimulating hormone to this system are all totally without effect on the in vitro function of slices of human luteal tissue.
There is little compelling evidence at present to suggest that the injection of prolactin or folliclestimulating hormone into women will maintain the corpus luteum. The administration of prolactin (500-1,000 i.u. daily) to women during the luteal phase of the cycle does not prolong luteal function (Holmstrom & Jones 1949 , Bradbury et al. 1950 , Ferin 1954 ). However, a very large dose of prolactin (200 mg daily) has been found by Lyon (1956) to delay menstruation in 4 women. In the monkey, prolactin is not able to maintain the corpus luteum beyond the end of the normal luteal phase of the menstrual cycle (Hisaw 1944 , Bryans 1951 ).
Most of the foregoing experiments support the concept that in primates gonadotrophin, secreted by the placenta, maintains the functional life of the corpus luteum during pregnancy. However, some workers feel that unequivocal evidence is still lacking and advocate caution in the acceptance of chorionic gonadotrophin as the luteotrophic factor in pregnant women (Diczfalusy & Troen 1961 , Short 1967 .
Eutherian mammals other than primates: I have recently undertaken a detailed analysis of the relationship that exists between the conceptus and the ovary in a number of laboratory and domestic species (Moor 1968 ). Only the most pertinent of those findings and conclusions will, therefore, be presented in this paper.
Our studies in the sheep have shown that the corpus luteum is first affected by the presence of a conceptus between the 12th and 13th days after mating; that is, about two to three days before the lytic influence of the nonpregnant uterus becomes apparent (Moor & Rowson 1966b, c) . The effect of the conceptus on luteal function at this critical stage has been investigated both by mechanical distension of the uterus and by the infusion of embryonic tissue homogenates into various sites in nonpregnant sheep (Rowson & Moor 1967, and unpublished observations) . Neither the insertion of plastic coils into the uterus of nonpregnant ewes on day 12 nor the substitution of a fluid-filled balloon for the conceptus on the 50th day of pregnancy provided the stimulus necessary for prolongation of luteal function. However, infusions of embryonic homogenates stored at -20°C have shown that the active principle in the conceptus is both age and species specific. Moreover, these embryonic homogenates can prevent the cyclical involution of the corpus luteum only when infused directly into the uterine lumen of nonpregnant sheep.
Recently we have found that luteal function can also be prolonged by infusing monolayer cultures of disaggregated sheep conceptuses into the uterine lumen of the nonpregnant sheep (Hay, Moor & Rowson, unpublished observation) . Luteal maintenance occurred only when preparations of primary cultures of healthy cells were infused. Cells that had been growing in culture for more than about three days and in which the medium had been changed once or twice had no activity, nor had primary cultures of cells which had not settled on the glass and were presumed dead. It would, therefore, appear that during the first two or three days in vitro embryonic sheep cells are able to produce a factor which, when infused into the uterus, can prevent the cyclical regression of the corpus luteum.
The intimate relationship between the conceptus, uterus and ovary suggested by the results of the infusion experiments has been confirmed by transferring conceptuses to an 'isolated' uterine horn of nonpregnant sheep (Moor & Rowson 1966c ). One uterine horn was 'isolated' from the rest of the uterus by transecting it between ligatures placed around the horn at a position just above the junction with the body of the uterus. This 'isolated' horn was not separated from the broad ligament or the oviduct.
Under these experimental conditions it has been found that the corpus luteum is maintained only if it is in the ovary adjacent to the 'isolated' gravid horn; that is, in the ipsilateral ovary ( Fig  4A) . Corpora lutea in the contralateral ovary are not affected by the conceptus in the 'isolated' horn and regress at the end of the normal cycle ( Fig 4B) . It is, however, of importance that corpora lutea in the contralateral ovary are maintained during pregnancy, when the nonpregnant horn is removed at the time of embryo transfer (Fig 4c) . This local effect that the conceptus exerts on the corpus luteum persists for the first fifty days of the 145 day gestation period. Thereafter, the conceptus, even when confined in one uterine horn, has the ability to maintain the corpora lutea in both ovaries (Moor, Rowson, Hay & Caldwell 1968 ). These results indicate that the life-span of the corpora lutea in the experimental animals during early pregnancy is regulated by the relative positions of the nonpregnant horn and the ovary with the corpus luteum. The position of the gravid horn is not in itself of major significance.
The life-span and functional activity of the corpus luteum in the sheep after hysterectomy is almost identical to that observed in pregnant ewes. This fact, together with the results of the experiment illustrated in Fig 4c, demonstrates that the corpus luteum in the sheep does not require a direct placental luteotrophic stimulus for its functional maintenance beyond the end of the cycle (cf. maintenance of the corpus luteum in primates during pregnancy). Indeed, our findings can most readily be explained at present on the basis that the influence oftheconceptus duringearly pregnancy is 'anti-luteolytic' rather than directly 'luteotrophic' in action. The exact nature of the 'anti-luteolytic' action exerted by the conceptus is not known. It could act against the endometrium, thus preventing the uterus from acquiring its lytic properties or it could act locally at the ovarian level, thereby protecting the ovary from some lytic uterine influence.
The relationship between the conceptus and the ovary in the pig is basically the same as that found in the sheep (Moor 1968 ). However, the pig is a polytocous species and requires a minimum of four embryos in the uterus during early pregnancy for the maintenance of the corpus luteum (Polge et al. 1966) . It has been shown that unilateral luteal regression occurs in this species during early pregnancy if a small section of one uterine horn is isolated and left nonpregnant (du Mesnil du Buisson 1961, Anderson et al. 1966) . The conceptuses cease to affect luteal function in a local manner in the pig after about the 12th day of pregnancy (du Mesnil du Buisson 1961 , Dhinsa & Dziuk 1968 ).
In laboratory animals such as rats, mice and guinea-pigs, the presence of conceptuses in the uterus increases the life-span, size and secretory function of the corpora lutea (see Section 2). However, the stimulatory effect of the placenta is eliminated in these species when the conceptus is transplanted to sites other than the uterine lumen (Kirby 1965 , Lichton 1965 , Bland & Donovan 1966b . It is, moreover, significant that while hysterectomy prolongs the life of corpora lutea in rats and guinea-pigs (Section 3) it does not result in the increase in luteal function which is characteristic of pregnancy.
These findings could be explained by postulating that the conceptuses in rats and guinea-pigs act in a dual manner both by eliminating the lytic effect of the uterus and by producing a luteotrophic substance. An alternative explanation is that the secretion of placental luteotrophin is dependent upon an interaction between the maternal and foetal components of the placenta. This interaction would not occur in extrauterine pregnancy. That a placental luteotrophin is secreted in rats and mice during normal pregnancy has been clearly demonstrated by Astwood & Greep (1938) and Cerruti & Lyons (1960) .
In a few species such as the ferret and in some of the non-eutherian mammals the conceptuses appear to have little or no effect on luteal function (Deanesly 1967) . This is evident since there is no difference between the function or life-span of corpora lutea in pregnant and pseudopregnant females in these animals.
Major S M Markham (Cornell Medical Center, New York) said that he thought the concept of the uteroovarian axis relationship was indeed stimulating. The work of Andreoli, published in 1965 (Acta Endocr., Kbh. 50, 65) had been based on endometrial destruction experiments which had preceded his article many years before. The work had been duplicated by Professor Fuchs and Major Markham in New York in 1967, yet to be published, but unfortunately none of the results could be duplicated completely in the human female.
The technique was roughly similar to that presented by Dr Andreoli, in which the post-surgical follow up for corpus luteum activity was based on basal body temperature charts and urinary pregnanediol secretion, using a modified Klopper technique. It was found that irrespective of whether hysterectomy was done 14, 16, 18 or 20 days from the last cycle, the regression of the corpus luteum had continued at the same rate. There were two possible explanations for this: (1) Both Dr Andreoli's series and the one currently being prepared for publication were quite small and certainly might not be significant on a basis of size.
(2) There was the fact that in the human hysterectomy cases the fallopian tube was left in place whereas in most of the animal studies it was believed that the horn and the tubes were removed, presenting the possibility of an interrelationship between the two.
Dr P Eckstein (Medical School, Birmingham) asked whether Dr Moor could say whether any recent work had been done with rhesus monkeys or other subhuman primates. In Dr Moor's data he had noted a query against the monkey and the human, but the situation was discussed in the human only. Since the monkey produced very little pregnanediol he could not see any way in which this problem could be tackled except by multiple laparotomies to see the change in the corpus luteum after hysterectomy. He asked if Dr Moor knew whether any work of this kind had been done. Dr Moor, in reply, said that work was now being done in America where the estimation of progesterone in the peripheral blood of hysterectomized monkeys was being used as a measure of ovarian function. A paper (Neill, Johansson & Knobil, 1967 , Endocrinology 81, 1161 on the levels of progesterone in the peripheral plasma of cyclic monkeys had recently been published and was being used as a basis for the above study. The first results suggested that the life span of the corpus luteum in nonpregnant monkeys was not prolonged by hysterectomy. When Dr Moor received this information quite recently, the American workers were not prepared to commit themselves as to whether this would be their final finding, but it did seem to be the way the experiments were going.
Mr E A Williams (United Oxford Hospitals) found that in a series of patients with congenital absence of the uterus, now numbering 28, the ovaries seemed to go through all phases of the cycle normally. They showed corpora albicantia, ripening corpora lutea, and follicles in all stages of development. This seemed to be an experiment that nature had fortuitously provided and which showed that normal ovarian function occurred when the uterus was absent. These patients had, of course, fallopian tubes. Dr Moor replied that these findings were very interesting. However, he pointed out that something must induce luteal regression in nonpregnant primates. A lack of a placental luteotrophin could explain why the life span of the corpus luteum was shorter during the menstrual cycle than it was during pregnancy. He queried, however, whether the lack of a trophic factor from the conceptus was solely responsible for luteal regression and suggested that some other factors might also be involved. The fact that the uterus was apparently not involved in causing luteal regression in primates made these species in many ways more interesting than those species in which the uterus had a direct effect on the corpus luteum. The way in which luteal regression was induced in nonpregnant primates was perhaps unique and probably did not apply to many other species.
Mr E A Williams added that it would be possible to make observations on hormone levels in women because the opportunity occurred all too frequently. As far as he knew it had never been done.
Dr Eckstein asked whether Dr Moor had any suggestions to offer about the chemical nature of the luteal gonadotrophin in the conceptus of the sheep. Dr Moor replied that he had not at this stage. A little work had been done but not sufficient to define the chemical nature of the luteotrophic principle in the sheep conceptus. He did not think it was a gonadotrophic hormone and classified it as a luteotrophic principle only in the sense that it maintained the corpus luteum. He suggested rather that the early conceptus probably produced an anti-uterine factor which prevented the uterus from undergoing those changes that would otherwise lead to the uterus causing luteal regression. The presence of conceptus in the uterus prevented luteal regression and to that extent was similar to the effect of uterine removal. He stressed that the early sheep conceptus must be situated in the uterus for it to exert an effect on the corpus luteum.
The Chairman said he was getting rather overpowered by the large range of activities of which placentas seemed to be capable and he wished to ask whether the cells which secreted steroid hormones, placental lactogen and the fibrinoid material were all the same and whether there was any clue as to how they were controlled.
Dr G A Currie (Fulham Hospital, London), in reply, said that with reference to the fibrinoid material there was as yet no real evidence that this was produced by the trophoblast. It might well be produced in response to invasion by trophoblast; fibroblasts readily produced large quantities of acidic mucopolysaccharides. There was also argument about which cells produced the peptide hormones. The syncytial cells were the ones which had the equipment for doing so; they had a highly dense endoplasmic reticulum. But he had no idea whether the endoplasmic reticulum of one cell was capable of synthesizing more than one hormone. He thought not. It was difficult to envisage a cell which turned out chorionic gonadotrophin also producing placental lactogen. Steroid biosynthesis might be rather different. There was conflicting evidence about the site of steroid biosynthesis. Dr Moor thought that there was no definite proof on any of these points; certainly, the literature indicated a lack of agreement on this topic. In the domestic species the conceptus had its first and critical effect on the corpus luteum before implantation and when it was only about a centimetre long and just a thin strand of cells. These relatively few cells had a very marked effect on the uterine environment.
